Intestinal parasites from public and private latrines and the harbour canal in Roman Period Ephesus, Turkey (1st c. BCE to 6th c. CE) by Ledger, ML et al.
	 1	
Unformatted	Copy	of	the	Following	Article:	
Ledger, M.L., Stock, F., Schwaiger, H., Knipping, M., Brückner, H., Ladstätter, S., Mitchell, P.D. 
(2018) Intestinal parasites from public and private latrines and the harbor canal in Roman period 















































































































































































































































          
Parasite	 Sample	Location	 Date	
No.	of	 Length	(µm)	 Width	(µm)	
eggs	 Range	 Mean	 σ	 Range	 Mean	 σ	
Roundworm	 Public	Latrine	 6
















































































































































































































the	 Middle	 East	 prior	 to	 1500.	 In:	 Mitchell,	 P.D.	 (Ed)	 Sanitation,	 Latrines	 and	 Intestinal	
Parasites	in	Past	Populations.	Farnham:	Ashgate,	pp.121-47.	
	
Anastasiou,	E.,	Papathanasiou,	A.,	Schepartz,	L.A.,	Mitchell,	P.D.	2017.	Infectious	disease	in	
the	ancient	Aegean:	intestinal	parasitic	worms	in	the	neolithic	to	Roman	period	inhabitants	
of	Kea,	Greece.	Journal	of	Archaeological	Science	Reports.	17,	860-864.	
	
Araújo,	A.,	Reinhard,	K.J.,	Ferreira,	L.F.,	Gardner,	S.L.,	2008.	Parasites	as	probes	for	
prehistoric	human	migrations?	Trends	in	Parasitology	24(3),	112–115.	
	
Aspöck,	H.,	Auer,	H.,	Picher,	O.,	1999.	Parasites	and	parasitic	diseases	in	prehistoric	human	
populations	in	central	Europe.	Helminthologia	36(3),	139-145.		
	
	 15	
Aspöck,	H.,	Feuereis,	I.,	Radbauer,	S.,	2011.	Case	study:	Detection	of	eggs	of	the	intestinal	
parasite	Ascaris	lumbricoides	in	samples	from	the	Roman	sewers	of	Carnuntum.	In:	G.C.M.	
Jansen,	A.O.	Koloski-Ostrow,	E.M.	Moormann	(Eds.),	Roman	Toilets:	Their	Archaeology	and	
Cultural	History.	Leuven:	Peeters,	pp.	163-164.	
	
Baeten,	J.,	Marinova,	E.,	De	Laet,	V.,	Degryse,	P.,	De	Vos,	D.,	Waelkens,	M.,	2012.	Faecal	
biomarker	and	archaeobotanical	analyses	of	sediments	from	a	public	latrine	shed	new	light	
on	ruralisation	in	Sagalassos,	Turkey.	Journal	of	Archaeological	Science	39(4),	1143–1159.	
	
Beer,	R.J.S.,	1976.	The	relationship	between	Trichuris	trichiura	(Linnaeus	1758)	of	man	and	
Trichuris	suis	(Schrank	1788)	of	the	pig.	Research	in	Veterinary	Science	20,	47–54.	
	
Bouchet,	F.,	Bentrad,	S.,	Martin,	C.	2001.	Le	Quartier	Gallo-Romain	de	La	Rue	de	Venise	à	
Reims:	Etude	Paléoparasitologique.	Bulletin	de	La	Société	Archéologique	Champenoise	2/3:	
148–50.	
	
Bouchet,	F.,	Guidon,	N.,	Dittmar,	K.,	Harter,	S.,	Ferreira,	L.F.,	Chaves,	S.M.,	Reinhard,	K.,	
Araújo,	A.,	2003.	Parasite	remains	in	archaeological	sites.	Memorias	Do	Instituto	Oswaldo	
Cruz	98	Suppl	1,	47–52.	
	
Boyer,	P.,	1999.	The	Parasites.	In:	Connor,	A.,	Buckley,	R.,	(Eds.),	Roman	and	Medieval	
Occupation	of	Causeway	Lane,	Leicester	Excavations	1980	and	1991	Vol.	5.	Leicester:	
University	of	Leicester	Archaeological	Services,	pp.	344-346.	
	
Canci,	A.,	Nencioni,	L.,	Minozzi,	S.,	Catalano,	P.,	Caramella,	D.,	Fornaciari,	G.,	2005.	A	case	of	
healing	spinal	infection	from	classical	Rome.	International	Journal	of	Osteoarchaeology	
15(2),	77–83.	
	
Carrott,	J.,	Issitt,	M.,	Kenward,	H.,	Large,	F.,	McKenna,	B.,	Skidmore,	P.,	1995.	Insect	and	
other	invertebrate	remains	from	excavations	at	four	sites	in	Lincoln	(site	codes:	WN87,	
	 16	
WNW88,	WF89	and	WO89):	Technical	report	(No.	95/10).	Environmental	Archaeology	Unit,	
York.	
	
Chandezon,	C.,	2015.	Animals,	meats,	and	alimentary	byproducts:	Patterns	of	production	
and	consumption.	In:	Wilkins,	J.,	Nadeau,	R.,	(Eds.),	A	Companion	to	Food	in	the	Ancient	
World.	Chichester:	Wiley,	pp.	135-146.	
	
de	Moulins,	D.,	1990.	Environmental	Analysis.	In:	Maloney,	C.,	de	Moulins,	D.,	(Eds.),	The	
Archaeology	of	Roman	London	Volume	I:	The	Upper	Walbrook	in	the	Roman	Period	Vol.	69).	
London:	The	Museum	of	London,	pp.	85-115.	
	
Dittmar,	K.,	Teegen,	W.R.,	Cordie-Hackenberg,	R.,	2002.	Nachweis	von	
Eingeweideparasiteneiern	in	einem	Abfallschacht	aus	dem	römischen	Vicus	von	
Belginum/Wederath	(Rheinland-Pfalz).	Archäologisches	Korrespondenzblatt	32,	415–425.	
	
Dufour,	B.,	Le	Bailly,	M.,	2013.	Testing	new	parasite	egg	extraction	methods	in	
paleoparasitology	and	an	attempt	at	quantification.	International	Journal	of	Paleopathology	
3(3),	199–203.		
	
Dufour,	B.,	Segard,	M.,	Le	Bailly,	M.,	2016.	A	first	case	of	human	Trichuriasis	from	a	Roman	
lead	coffin	in	France.	Korean	Journal	of	Parasitology	54(5),	625–629.	
	
Farmer,	A.V.,	1918.	Roman	Farm	Management:	The	Treatises	of	Cato	and	Varro	Done	into	
English	with	Notes	and	Modern	Instances.	New	York:	MacMillan.	
	
Feachem,	R.G.,	Bradley,	D.J.,	Garelick,	H.,	Mara,	D.D.,	1983.	Sanitation	and	Disease:	Health	
Aspects	of	Excreta	and	Wastewater	Management.	Washington	DC:	John	Wiley	&	Sons.	
	
Garcia,	L.S.,	2016.	Diagnostic	Medical	Parasitology.	6th	edition.	ASM	Press:	Washington	DC.	
	
Githiori,	J.B.,	Athanasiadou,	S.,	Thamsborg,	S.M.,	2006.	Use	of	plants	in	novel	approaches	for	
control	of	gastrointestinal	helminths	in	livestock	with	emphasis	on	small	ruminants.	
	 17	
Veterinary	Parasitology	139,	308–320.		
	
Gourevitch,	D.,	Le	Bailly,	M.,	Dufour,	B.,	Bouchet,	F.,	Defgnée,	A.,	Henrotay,	D.,	Kramar,	C.,	
2011.	Hygiène,	santé	et	parasites.	In:	Gourevitch,	D.,	(Ed.),	Pour	une	Archéologie	de	la	
Médecine	Romaine.	Paris:	De	Boccard,	pp.	67-86.	
	
Harper,	K.,	2015.	Pandemics	and	passages	to	late	antiquity:	rethinking	the	plague	of	c.249-
270	described	by	Cyprian.	Journal	of	Roman	Archaeology	28,	223–260.	
	
Harter,	S.,	2003.	Implication	de	la	Paleoparasitologie	dans	l’etude	des	populations	anciennes	
de	la	vallee	du	Nil	et	de	proche-orient:	etude	de	cas	(Doctor	of	Philosophy).	Université	de	
Reims	-	Champagne	Ardenne.	
	
Heirbaut,	E.,	Jones,	A.K.G.,	Wheeler,	K.,	2011.	Archaeometry:	Methods	and	analysis.	In:	
Jansen,	G.C.M.,	Koloski-Ostrow,	A.O.,	Moormann,	E.M.,	(Eds.),	Roman	Toilets:	Their	
Archaeology	and	Cultural	History.	Leuven:	Peeters,	pp.	7-20.	
	
Horne,	P.D.,	2002.	First	evidence	of	enterobiasis	in	ancient	Egypt.	The	Journal	of	
Parasitology	88(5),	1019–1021.	
	
Idris,	U.E.,	Adam,	S.E.,	Tartour,	G.,	1982.	The	antihelminthic	efficacy	of	Artemisia	herba-alba	
against	Haemonchus	contortus	infection	in	goats.	National	Institute	of	Animal	Health	
Quarterly	22,	138–143.		
	
Jansen,	G.,	2006.	Toilets	of	Ephesus.	A	preliminary	report.	In:	Wiplinger,	G.	(Ed.),	Cura	
Aquarum	in	Ephesus,	Proceedings	of	the	Twelfth	International	Congress	on	the	History	of	
Water	Management	and	Hydraulic	Engineering	in	the	Mediterranean	Region.	
Ephesus/Selçuk,	Turkey,	October	2–10,	BABESCH	Supplement	12	=	Sonderschriften	des	
Österreichischen	Archäologischen	Instituts	42,	2006,	109-112.	
	
	 18	
Jansen,	J.,	Over,	H.J.,	1962.	Het	voorkomen	van	parasieten	in	terp	materiaal	uit	Noordwest	
Duitsland.	Tijdschr	Diergeneesk	87,	1377–1379.	
	
Jirsa,	F.,	Winiwarter,	V.,	2010.	Intestinal	helminths	in	the	works	of	Galen.	Wiener	Klinische	
Wochenschrift	122	Suppl.	3,	14–18.	
	
Jones,	A.,	1985.	Parasitological	investigations	on	the	Ambleside	Roman	pit	(No.	4600).	
Historic	England.	
	
Jones,	A.K.G.,	1987.	Parasitological	Investigations	on	Samples	of	Organic	Material	Associated	
with	Human	Burials	at	the	Roman	Inhumation	Cemetery	at	Poundbury,	Dorset	(site	code	
PC72-76).	York:	Historic	Buildings	and	Monuments	Commission	for	England.	
	
Jones,	A.K.G.,	Hutchison,	A.R.,	1991.	The	parasitological	evidence.	In	M.	R.	McCarthy	(Ed.),	
The	Structural	Sequence	and	Environmental	Remains	from	Castle	Street,	Carlisle:	
Excavations	1981–2.	Kendal:	Cumberland	and	Westmorland	Antiquarian	and	Archaeological	
Society.	
	
Jourdan,	P.M.,	Lamberton,	P.H.L.,	Fenwick,	A.,	Addiss,	D.G.,	2017.	Soil-transmitted	helminth	
infections.	The	Lancet	391	(10117),	252-265.	
	
Khan,	S.,	Afshan,	K.,	Mirza,	B.,	Miller,	J.E.,	Manan,	A.,	Irum,	S.,	Rizvi,	S.S.R.,	Qayyum,	M.,	
2015.	Anthelmintic	properties	of	extracts	from	artemisia	plants	against	nematodes.	Tropical	
Biomedicine	32,	257–268.		
	
Knights,	B.A.,	Dickson,	C.A.,	Dickson,	J.H.,	Breeze,	D.J.,	1983.	Evidence	concerning	the	
Roman	military	diet	at	Bearsden,	Scotland,	in	the	2nd	Century	AD.	Journal	of	Archaeological	
Science	10(2),	139–152.	
	
Koloski-Ostrow,	A.O.,	2015.	The	Archaeology	of	Sanitation	in	Roman	Italy:	Toilets,	Sewers,	
and	Water	Systems.	Chapel	Hill:	University	of	North	Carolina	Press.	
	 19	
	
Kuijper,	W.J.,	Turner,	H.,	1992.	Diet	of	a	Roman	centurion	at	Alphen	aan	den	Rijn,	The	
Netherlands,	in	the	first	century	AD.	Review	of	Palaeobotany	and	Palynology	73(1-4),	187–
204.	
	
Ladstätter,	S.,	2013.	Terrace	house	2	in	Ephesos:	an	archaeological	guide.	Istanbul:	Homer	
Kitabevi.	
	
Ladstätter,	S.,	Büyükkolancı,	M.,	Topal,	C.,	Aktüre,	Z.,	2016.	Ephesus.	Ankara:	Turkish	
National	Commission	for	UNESCO,	412-443	
	
Ladstätter,	S.,	2018.	Ephesos	–	Sardis’	port	to	the	Mediterranean.	In:	Berlin,	A.M.,	Kosmin,	
P.J.,	(Eds),	Spear-Won	Land:	Sardis,	from	the	King’s	Peace	to	the	Peace	of	Apamea.	
University	of	Wisconsin	Press	(forthcoming).	
	
Le	Bailly,	M.,	Araújo,	A.,	2016.	Past	intestinal	parasites.	In:	Drancourt,	M.,	Raoult,	D.,	
(Ed.),	Paleomicrobiology	of	Humans.	Washington	DC:	ASM	Press,	pp.143-54.	
	
Le	Bailly,	M.,	Bouchet,	F.,	2010.	Ancient	dicrocoeliosis:	Occurrence,	distribution	and	
migration.	Acta	Tropica	115(3),	175–180.	
	
Le	Bailly,	M.,	Bouchet,	F.,	2013.	Diphyllobothrium	in	the	past:	Review	and	new	records.	
International	Journal	of	Paleopathology	3(3),	182–187.	
	
Le	Bailly,	M.,	Bouchet,	F.,	2015.	A	first	attempt	to	retrace	the	history	of	dysentery	caused	by	
Entamoeba	histolytica.	In:	Mitchell,	P.D.,	(Ed.),	Sanitation,	Latrines	and	Intestinal	Parasites	in	
Past	Populations.	Farnham:	Ashgate,	pp.	219-228.	
	
Lewis,	M.E.,	2011.	Tuberculosis	in	the	non-adults	from	Romano-British	Poundbury	Camp,	
Dorset,	England.	International	Journal	of	Paleopathology	1(1),	12–23.	
	
	 20	
Little,	L.K.,	2007.	Plague	and	the	End	of	Antiquity:	The	Pandemic	of	541-750.	Cambridge	
University	Press.	
	
Mahmoud,	M.R.,	El-Abhar,	H.S.,	Saleh,	S.,	2002.	The	effect	of	Nigella	sativa	oil	against	the	
liver	damage	induced	by	Schistosoma	mansoni	infection	in	mice.	Journal	of	
Ethnopharmacology	79,	1–11.	
	
McCormick,	M.,	2015.	Tracking	mass	death	during	the	fall	of	Rome’s	empire	(I).	Journal	of	
Roman	Archaeology	28,	325–357.	
	
Minozzi,	S.,	Catalano,	P.,	Caldarini,	C.,	Fornaciari,	G.,	2012.	Palaeopathology	of	human	
remains	from	the	Roman	Imperial	Age.	Pathobiology:	Journal	of	Immunopathology,	
Molecular	and	Cellular	Biology	79(5),	268–283.	
	
Mitchell,	P.D.,	2013.	The	origins	of	human	parasites:	exploring	the	evidence	for	
endoparasitism	throughout	human	evolution.	International	Journal	of	Paleopathology	3,	
191-98.	
	
Mitchell,	P.D.,	2017.	Human	parasites	in	the	Roman	World:	health	consequences	of	
conquering	an	empire.	Parasitology	144(1),	48–58.	
	
Molefe,	N.I.,	Tsotetsi,	A.M.,	Ashafa,	A.O.T.,	Thekisoe,	O.M.M.,	2012.	In	vitro	anthelmintic	
effects	of	Artemisia	afra	and	Mentha	longifolia	against	parasitic	gastro-intestinal	nematodes	
of	livestock.	Bangladesh	Journal	of	Pharmacologu	7,	157–163.	
	
Mowlavi,	G.,	Kacki,	S.,	Dupouy-Camet,	J.,	Mobedi,	I.,	Makki,	M.,	Harandi,	M.F.,	Naddaf,	S.R.,	
2014.	Probable	hepatic	capillariosis	and	hydatidosis	in	an	adolescent	from	the	late	Roman	
period	buried	in	Amiens	(France).	Parasite	21,	9.	
	
	 21	
Müller,	R.,	Roberts,	C.A.,	Brown,	T.A.,	2014.	Biomolecular	identification	of	ancient	
Mycobacterium	tuberculosis	complex	DNA	in	human	remains	from	Britain	and	continental	
Europe.	American	Journal	of	Physical	Anthropology	153(2),	178–189.	
	
Pike,	A.W.,	1968.	Recovery	of	helminth	eggs	from	archaeological	excavations,	and	their	
possible	usefulness	in	providing	evidence	for	the	purpose	of	an	occupation.	Nature	
219(5151),	303–304. 
 
Ployer,	R.,	2016.	Archäologischer	Befund	und	Funde.	In:	Rathmayr,	E.		Hanghaus	2	in	
Ephesos.	Die	Wohneinheit	7:	Baubefund,	Ausstattung,	Funde.	Forschungen	in	Ephesos	8/10,	
Vienna:	Verlag	der	Österreichischen	Akademie	der	Wissenschaften,	pp.	285-309.	
http://hw.oeaw.ac.at/0xc1aa5576_0x0033ee17.pdf	
	
Rácz,	S.E.,	Araújo,	E.P.,	Jensen,	E.,	Mostek,	C.,	Morrow,	J.J.,	Van	Hove,	M.L.,	Bianucci,	R.,	
Willems,	D.,	Heller,	F.,	Araújo,	A.,	Reinhard,	K.J.,	2015.	Parasitology	in	an	archaeological	
context:	analysis	of	medieval	burials	in	Nivelles,	Belgium.	Journal	of	Archaeological	Science	
53,	304–315.	
	
Reinhard,	K.J.,	1992.	Parasitology	as	an	interpretive	tool	in	archaeology.	American	Antiquity	
57(2),	231–245.	
	
Retief,	F.P.,	Cilliers,	L.,	2000.	Epidemics	of	the	Roman	Empire,	27	BC	-	AD	476.	South	African	
Medical	Journal	90(3),	267–272.	
	
Rissech,	C.,	Roberts,	C.,	Tomás-Batlle,	X.,	Tomás-Gimeno,	X.,	Fuller,	B.,	Fernandez,	P.L.,	
Botella,	M.,	2013.	A	Roman	skeleton	with	possible	treponematosis	in	the	North-East	of	the	
Iberian	Peninsula:	A	morphological	and	radiological	study.	International	Journal	of	
Osteoarchaeology	23(6),	651–663.	
	
Roberts,	C.A.,	Cox,	M.,	2003.	Health	and	Disease	in	Britain:	from	Prehistory	to	the	Present	
Day.	Stroud:	Sutton	publishing.	
	
	 22	
Rouffignac,	C.,	1985.	Parasite	egg	survival	and	identification	from	Hibernia	Wharf,	
Southwark.	The	London	Archaeologist	5(4),	103.	
	
Rousset,	J.J.,	Heron,	C.,	Metrot,	P.,	1996.	Helminthoses	humanise	chez	les	Gaulois.	Histoire	
des	Sciences	Medicales	30,	41–46.	
	
Rubini,	M.,	Erdal,	Y.S.,	Spigelman,	M.,	Zaio,	P.,	Donoghue,	H.D.,	2014.	Paleopathological	and	
molecular	study	on	two	cases	of	ancient	childhood	leprosy	from	the	Roman	and	Byzantine	
Empires.	International	Journal	of	Osteoarchaeology	24(5),	570–582.	
	
Scheidel,	W.,	2009.	Disease	and	Death	in	the	Ancient	City	of	Rome.	Princeton/Stanford	
Working	Papers	in	Classics:	Stanford	University.	
	
Scherrer,	P.,	2001.	The	historical	topography	of	Ephesos.	Journal	of	Roman	Archaeology	
Supplementary	Series	45,	57-87	
	
Scobie,	A.,	1986.	Slums,	sanitation,	and	mortality	in	the	Roman	World.	Klio	68,	399–433.	
	
Sharp,	S.E.,	Suarez,	C.A.,	Duran,	Y.,	Poppiti,	R.J.,	2001.	Evaluation	of	the	Triage	Micro	
Parasite	Panel	for	detection	of	Giardia	lamblia,	Entamoeba	histolytica/Entamoeba	dispar,	
and	Cryptosporidium	parvum	in	patient	stool	specimens.	J.	Clin.	Microbiol.	39,	332–334.	
	
Speich,	B.,	Croll,	D.,	Fürst,	T.,	Utzinger,	J.,	Keiser,	J.,	2016.	Effect	of	sanitation	and	water	
treatment	on	intestinal	protozoa	infection:	a	systematic	review	and	meta-analysis.	The	
Lancet	Infectious	Diseases	16(1),	87–99.	
	
Stock,	F.,	Knipping,	M.,	Pint,	A.,	Ladstätter,	S.,	Delile,	H.,	Heiss,	A.G.,	Laermanns,	H.,	Mitchell,	
P.D.,	Ployer,	R.,	Steskal,	M.,	Thanheiser,	U.,	Urz,	R.,	Wennrich,	V.,	Brückner,	H.,	2016.	Human	
impact	on	Holocene	sediment	dynamics	in	the	Eastern	Mediterranean	–	the	example	of	the	
Roman	harbour	of	Ephesus.	Earth	Surface	Processes	and	Landforms	41,	980–996.	
	
	 23	
Taylor,	C.,	2015.	A	tale	of	two	cities:	The	efficacy	of	ancient	and	medieval	sanitation	
measures.	In:	Mitchell,	P.D.	(Ed.),	Sanitation,	Waste,	and	Intestinal	Parasites	in	Past	
Populations.	Farnham:	Ashgate,	pp.	69-98.	
	
van	Geel,	B.,	Buurman,	J.,	Brinkkemper,	O.,	Schelvis,	J.,	Aptroot,	A.,	van	Reenen,	G.,	Hakbijl,	
T.,	2003.	Environmental	reconstruction	of	a	Roman	Period	settlement	site	in	Uitgeest	(The	
Netherlands),	with	special	reference	to	coprophilous	fungi.	Journal	of	Archaeological	
Science	30(7),	873–883.	
	
Wagner,	D.M.,	Klunk,	J.,	Harbeck,	M.,	Devault,	A.,	Waglechner,	N.,	Sahl,	J.W.,	Enk,	J.,	Birdsell,	
D.N.,	Kuch,	M.,	Lumibao,	C.,	Poinar,	D.,	Pearson,	T.,	Fourment,	M.,	Golding,	B.,	Riehm,	J.M.,	
Earn,	D.J.,	DeWitte,	S.,	Rouillard,	J.M.,	Grupe,	G.,	Wiechman,	I.,	Bliska,	J.B.,	Keim,	P.S.,	
Scholz,	H.C.,	Holmes,	E.C.,	Poinar,	H.,	2014.	Yersinia	pestis	and	the	Plague	of	Justinian	541–
543	AD:	a	genomic	analysis.	The	Lancet	Infectious	Diseases	14(4),	319–326.	
	
Weller,	P.F.	Nutman,	T.B.,	2014.	Intestinal	nematode	infections.	In:	Kasper,	D.,	et	al.,	(Eds.),	
Harrison's	Principles	of	Internal	Medicine.	19th	edition.	New	York:	McGraw-Hill.	
	
White,	K.D.,	1970.	Roman	Farming.	London:	Thames	and	Hudson.	
	
Williams,	F.S.,	Arnold-Foster,	T.,	Yeh,	H.Y.,	Ledger,	M.L.,	Baeten,	J.,	Poblome,	J.,	Mitchell,	
P.D.,	2017.	Intestinal	parasites	from	the	2nd–5th	century	AD	latrine	in	the	Roman	baths	at	
Sagalassos	(Turkey).	International	Journal	of	Paleopathology	19,	37-42.	
	
Wilson,	A.,	Rackham,	D.J.,	1976.	Parasite	Eggs.	In:	Buckland,	P.C.	(Ed.),	The	Environmental	
Evidence	from	the	Church	Street	Roman	Sewer	System	Vol.	1.	York:	York	Archaeological	
Trust,	pp.	32-33.	
	
Witenberg,	G.,	1961.	Human	parasites	in	archaeological	findings.	Bulletin	of	the	Israel	
Exploration	Society	25,	86.		
	
	 24	
Zias,	J.E.,	Tabor,	J.D.,	Harter-Lailheugue,	S.,	2006.	Toilets	at	Qumran,	the	Essenes,	and	the	
scrolls:	New	anthropological	data	and	old	theories.	Revue	de	Qumrân	22(4),	631–640.	
	
Ziegelbauer,	K.,	Speich,	B.,	Mäusezahl,	D.,	Bos,	R.,	Keiser,	J.,	Utzinger,	J.,	2012.	Effect	of	
sanitation	on	soil-transmitted	helminth	infection:	systematic	review	and	meta-analysis.	PLoS	
Medicine	9(1),	e1001162.	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 25	
List	of	Figures	
	
	
Figure	1.	Map	showing	the	location	of	Ephesus	in	relation	to	other	Roman	cities	in	the	
Roman	province	of	Asia	(Pergamum,	Sardis,	and	Sagalassos).	Image:	ÖAI-ÖAW.	
	
	
	
Figure	2.	Map	of	Roman	Ephesus.	(A)	Harbour	canal;	(B)	Public	latrine	at	Varius	bath	
complex;	(C)	Private	latrine	in	Terrace	House	(Room	34/34a).	Image:	ÖAI-ÖAW.	
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Figure	3.	Drain	from	the	public	latrine	associated	with	the	Varius	bath	complex.	Image	
shows	the	layers	of	sediment	that	accumulated	in	the	drain.	Image:	Friederike	Stock.	
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	(a)	
	(b)	
Figure	4.	a)	Private	latrine	in	Terrace	House	2	(Room	34/34a).	The	original	room	containing	
the	latrine	is	the	area	to	the	left	of	the	dashed	line.	The	position	of	the	sewer	directly	
connected	to	latrine	is	the	shaded	region	to	the	left	and	bottom	of	the	image	(top).	Image:	
ÖAI-ÖAW.;	b)	mineralized	material	scraped	from	the	drain	of	the	latrine	(bottom).	Image:	
Marissa	Ledger.	
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Figure	5.	Decorticated	roundworm	egg	from	the	public	latrine	at	Ephesus	(65.6	µm	long	and	
46.2	µm	wide).	Scale	bar	is	20	µm.	Image:	Marissa	Ledger.	
	
	
Figure	6.	Whipworm	egg	from	the	private	house	latrine	at	Ephesus	(50.4	µm	long	and	27.7	
µm	wide).	Scale	bar	is	20	µm.	Image:	Marissa	Ledger.	
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Figure	7.	Whipworm	egg	from	Ephesus	Harbour	Canal	(50.0	µm	long	and	23.0	µm	wide).	
Scale	bar	is	20	µm.	Image:	Piers	Mitchell.	
	
	
	
	
	
